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(54) PRODUCTION OF VEGETABLE SQUALANE CONCENTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently produce a vegetable squalane concentrate derived 
from a plant in a relatively short time according to extremely simple operations by treating a 
raw material such as a vegetable oil and fat with urea or thiourea in an organic solvent. 
SOLUTION: A mixture, obtained by mixing (A) a vegetable oil and fat containing squalene or 
(B) a deacidified and deodorized distillate thereof with (C) an organic solvent and (D) urea or 
thiourea and having ^8wt.% moisture content is heated at 40-120''C and then cooled to 0-35° 
C. The components (D) and (C) are subsequently removed and the obtained product is 
hydrogenated to provide the objective concentrate having ^85% squalane purity and fluidity 
without clouding even at -40°C. Furthermore, the component (A) is preferably at least one 
selected from the group consisting of olive oil, corn oil, soybean oil, safflower oil, rice bran oil, 
wheat germ oil, palm oil and sesame oil and the component (C) is preferably an alcoholic 
solvent (e.g. isopropyl alcohol). 
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[Claim(s)] 

[Claim 1] The water garnish of the vegetable fat and oil containing squalene, or its deoxidation 
deordorization distillate Aftdr heating the mixture of 8 or less % of the weight of moisture content which 
mixed with an organic solvent, a urea, or thiourea, and was obtained at 40-120 degrees C and cooling at 
0-35 degrees C after that, the crystal and said organic solvent of a urea or thiourea are removed. The 
manufacture approach of the vegetable squalane concentrate characterized by for squalane purity being 
85% or more, and for at least -40 degrees C not becoming cloudy, but obtaining a fluid **** 
concentrate. 

[Claim 2] The approach of claim 1 which is chosen from the group which vegetable fat and oil becomes 
from olive oil, com oil, soybean oil, safflower oil, rice bran oil, a wheat germ oil, palm oil, and sesame 
oil and which is a kind at least. 

[Claim 3] Claim 1 chosen from the group which an organic solvent becomes from alcoholic solvent, a 
glycol system solvent, and a hydrocarbon system solvent, or the 2 approaches. 
[Claim 4] The approach of of claim 1-3 any 1 terms that the iodine number of the above-mentioned 
water garnish is one or less. 

[Claim 5] The mixture of 8 or less % of the weight of moisture content which was mixed with an 
organic solvent, a urea, or thiourea, and obtained the vegetable fat and oil containing squalene, or its 
deoxidation deordorization distillate After heating at 40-120 degrees C and cooling at 0-35 degrees C 
after that, the crystal and said organic solvent of a urea or thiourea are removed. The manufacture 
approach of the vegetable squalane concentrate which carries out hydrogenation of the obtained product 
and is characterized by for squalane purity being 85% or more, and for at least -40 degrees C not 
becoming cloudy, but obtaining a fluid **** concentrate. 

[Claim 6] The approach of claim 5 which is chosen from the group which vegetable fat and oil becomes 
from olive oil, com oil, soybean oil, safflower oil, rice bran oil, a wheat germ oil, palm oil, and sesame 
oil and which is a kind at least. 

[Claim 7] Claim 5 chosen from the group which an organic solvent becomes from alcoholic solvent, a 
glycol system solvent, and a hydrocarbon system solvent, or the 6 approaches. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] . 

[Field of the Invention] This invention relates to concentration of useful vegetable squalane in fields, 

such as perfumery and cosmetics and drugs. 

[0002] 

[Description of the Prior Art] The hydrocarbon used as a raw material for perfumery and cosmetics and 
drugs is classified into the hydrocarbon represented by the liquid paraffin which is the hydrocarbon of 
the petroleum origin, and the hydrocarbon represented by the squalane which is the living thing origin. 
Squalane is colorlessness, no odor, and the tasteless oily liquid of low volatility, and is set to one at the 
oil phase raw material of the perfumery and cosmetics which had a lighter oily feel compared with the 
liquid paraffin, were excellent in the permeability and lubricity to the skin, and were most excellent 
since elongation was good and it was very easy to emulsify it, and drugs. 

[0003] conventionally, the used natural squalane is represented by AIZAME — mainly - deep sea - a ** 
- it is animal squalane which uses a shark as a start raw material. It is what carried out hydrogenation of 
the squalene isolated preparatively out of liver oil, such ais AIZAME, and this animal squalane excels 
[ congealing point ] in -55 degrees C or less and freeze thaw stability, and its safety is also high. 
[0004] however, the deep sea which recent years come and is the raw material of natural squalane 
uniquely substantially - a ** — in the Philippines and Indonesia which are the principal production area 
of a shark, India, Sri Lanka, Africa West Coast, and the Caribbean Sea, a fish catch falls by change of 
climate, overhunting, etc., and the amount of supply does not catch up with the amount of need, but the 
inclination of a shortage of money continues. Moreover, a rise of the latest animal protection movement 
accelerating the inclination of a shortage of money further further is being able to predict enough. 
Furthermore, tiie inclination to evade the natural resource of the animal origin is also strong every year. 
[0005] 

[Problem(s) to be Solved by the Invention] Then, this invention persons paid their attention to the 
squalene of the vegetable origin as a raw material of natural squalane. Although it was known for many 
years that squalene is contained in vegetation especially fruits, and a seed, there are very few the 
contents, it is very difficult to extract, separate and condense squalene industrially, and it has been 
thought that industrialization is impossible. For example, as for the squalene content, the olive oil said to 
be contained comparatively so much is also 0.2 - 0.7 % of the weight. 

[0006] By the way, although edible oil including olive oil performs deoxidation deordorization at that 
purification process, squalene is obtained as a distillate at this time together with various unsaponifiable 
matters other than free fatty acid or squalene. Since this distillate is surely generated when 
manufacturing edible oil, if squalene can extract, dissociate and condense effectively from this distillate, 
it is stabilized and can supply the squalane of the vegetable origin. 

[0007] However, as for the presentation of the unsaponifiable matter contained in the deoxidation 
deordorization distillate of edible oil including oHve oil, many components which it is various and 
squalene and physical properties resemble, such as hydrocarbons, sterols, methyl sterols, triterpenes, and 
a tocopherol, are also contained. Therefore, it has been made very difficult to condense squalene to high 
concentration. 
[0008] 

[Means for Solving the Problem] Thiis invention etc. found out a urea or that thiourea processing was 
carried out or vegetable squalane could be efficiently condensed for said vegetable fat and oil or its 
deoxidation deordorization distillate in an organic solvent a urea or by carrying out thiourea processing 
and carrying out hydrogenation after that in the organic solvent for the water garnish of the vegetable fat 
and oil containing squalene, or its deoxidation deordorization distillate. 

[0009] Although olive oil, com oil, soybean oil, safflower oil, rice bran oil, a wheat germ oil, palm oil, 
etc. are those deoxidation deordorization distillates, the raw material which can be used for this 
invention is olive oil, corn oil, or rice bran oil preferably, and is the deoxidation deordorization distillate 
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of olive oil, com oil, or rice bran oil still more preferably. These raw materials do not necessarily need to 
be single classes, and may mix two or more kinds. 

[0010] Although a vegetable squalane concentrate is mainly manufactured in an organic solvent in this 
invention by the urea or the method of carrying.out thiourea processing and removing an impurity after 
carrying out hydrogenation of the A raw material like the above-mentioned, a vegetable squalane 
concentrate can also be manufactured by the approach of carrying out hydrogenation of the B raw 
material as it is, a urea or after carrying out thiourea processing, removing an impurity and condensing 
squalene. Also in which approach, a urea or thiourea processing is good to carry out by the approach of 
heating the mixture of 8 or less (it is desirable it being especially 5 or less % of the weight 6 or less % of 
the weight) % of the weight of moisture content which mixed an organic solvent, a urea, or thiourea and » 
obtained the raw material (or water gamish of a raw material) at 40-120 degrees C, and cooling at 0-35 
degrees C after that, removing the crystal and said organic solvent of a urea or thiourea after cooling - 
A " law - direct and B - in law, by carrying out hydrogenation of the obtained product (squalene 
concentrate) according to a conventional method, squalane purity is 85% or more, at least -40 degrees C 
do not become cloudy, but a fluid **** squalane concentrate can be obtained, 
[001 1] In addition, hydrogenation can use the well-known approach of performing to the bottom of 
ordinary pressure or pressurization using a nickel catalyst etc. this invention - like the above-mentioned 

- A — law and B - although any of law may be applied -- A - the squalane of a high grade can be 
obtained very efficiently by carrying out hydrogenation of the raw material and making it into the one or 
less iodine number by law, before carrying out [ a urea or ] thiourea processing. However, since a urea 
or the decline in the yield of squalane which hydrogenation must be again performed if thiourea 
processing is carried out, and is the purpose of this invention is caused and a process is complicated 
while the iodine number had exceeded 1, it cannot be said to be an advantageous approach. In addition, 
deoxidation processing may be carried out and additional processing of carrying out rectification 
processing between hydrogenation, a urea, or thiourea processing in advance of hydrogenation etc. may 
be carried out. 

[0012] Without performing - hydrogenation B law on the other hand, a urea or approach - which carries 
out thiourea processing The inclusion fi-actionation effect by the urea or thiourea of the straight chain 
unsaturated hydrocarbon (squalene and a carbon number are comparable) and squalene which are the 
main constituent of an impurity Since it is smaller than that of squalane, normal paraffinic hydrocarbon 
with a comparable carbon number, and squalane, since a lot of ureas or thiourea is needed for removal of 
this impurity (straight chain unsaturated hydrocarbon) and the yield of squalene falls to coincidence - A 

- effectiveness is somewhat inferior to law. 

[001 3] In this invention, although each of a halogenated hydrocarbon system, a ketone system, 
hydrocarbon systems, alcoholic systems, ester systems, etc. can use it and the mixture may be used as an 
organic solvent, use of n-alkane, n-alkene, straight chain saturated fatty acid system ester, etc. has 
trouble in processing, and is not desirable. Desirable things are a ketone system, an alcoholic system, 
and a hydrocarbon system solvent, and are alcoholic solvent, especially CI - C4. Use is desirable. If 
abundant [ if the amount of these solvents used is little, the yield of the specified substance not only 
falling but workability is not good, and ], the loss of a solvent will be large and will lead to a facility or 
increase of a manufacturing cost. Generally, 0.2 to 100 times as many use as this is appropriate to the 
weight of a raw material, and the use which is about 0.3 to 10 times is especially desirable. 
[0014] Furthermore, as a urea or thiourea, the industrial use urea and industrial use thiourea which 
conform to commercial JIS can be used. Although decided with the amount of the impurity contained in 
a raw material, if the amount of a urea and the thiourea used is little, removal of an impurity is not fully 
performed but it must repeat processing again. If abundant, inclusion not only of an impurity but the 
specified substance slack squalane will be carried out to coincidence, and it will cause decline in yield. 
As for especially the amount used, it is desirable that they are about 0.3 to 5 times 0.2 to 20 times to raw 
material weight. 

[001 5] Although this urea or thiourea processing should just be carried out by serial simultaneous in a 
raw material, an organic solvent, a urea, or thiourea by teaching a reaction machine (container which can 
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be sealed [ product / made from glass lining / the product made from stainless steel which has an agitator 
or a shaker, and can heat cool, and has a capacitor or ]), it is desirable to usually add a urea or thiourea in 
the solution which made the organic solvent dissolve or distribute a raw material. However, the 
sequence of preparation does not influence a treatment effect. 

[0016] while preparing the raw material,, the organic solvent and the urea, or thiourea of the specified 
quantity and stirring or shaking - ordinary temperature - or 40-120 degrees C is preferably mixed 
enough at 50-80 degrees C. After checking that it has been mixed enough, it cools slowly. The time' 
amount which 5-25 degrees C and cooling take 0-35 degrees C of temperature to cool preferably is 4 - 
1 0 hours preferably for 2 to 1 5 hours. 

[0017] Since it is the complicated constituent with which physical properties, such as the boiling point, 
approximate with the specified substance, and contain many polar substances other than hydrocarbons, 
such as a straight chain mold and a side-chain mold, in order to condense squalane by the high grade 
effectively, to improve the dispersibility of a raw material and an organic solvent and to raise the degree 
of freedom of a urea or thiourea, as for the raw material dealt with by this invention, it is also desirable 
to make temperature high and to mix. Even if it carries out in ordinary temperature, inclusion is 
performed, but if selectivity is bad and tends to condense squalane to a high grade, the amount of a urea 
or the thiourea used increases, yield falls, and it cannot be said that it is effective. Moreover, although 
cooling does not necessarily need to be carried out, in temperature, if cooling is ended above 40 degrees 
C, inclusion will not be performed, but high-grade-izing of the specified substance is difficuh. However, 
if it cools to low temperature not much, the viscosity of ja raw material will become high and yield will 
worsen. This processing is one of the points with important fully taking a cooldown delay. As for rapid 
cooling, it becomes difficult for the crystal of a urea or thiourea to become fine, and for tiie selectivity of 
about [ that the next ** exception becomes difficuh ] and inclusion to fall, and to obtain the squalane of 
a high grade. 

[001 8] Thus, after processing, the organic solvent which a urea or thiourea crystallized and used can be 
removed by the suitable approach, and the vegetable squalane concentrate made into the purpose of this 
invention can be obtained. Usually, what is necessary is just to carry out separation removal of the 
organic solvent from filtrate, after carrying out a processing object a ** exception and removing a 
crystal. In this invention, it is 85 - 98%, and a high grade, and nebula, a deposit of a crystal, and the 
squalane concentrate that does riot lose a fluidity, without solidifying can be obtained also under -40- 
degree C low temperature. Moreover, the extracted concentrate does not have an odor and are tasteless 
and colorlessness. 
[0019] 

[Embodiment of the Invention] Next, this invention is explained according to an example. 
The olive oil which pressed oil with example 1 conventional method by reduced pressure of 230-250 
degrees C and 266-1 064Pa A steam topping. Or the saponification deoxidizing method or precision 
distillation is applied to the obtained distillate (170-190 degrees C and 5-70Pa) of about 35 % of the 
weight of squalene concentration, and 50 % of the weight or more of free fatty acid contents which 
carried out bottom thin film distillation of reduced pressure. Free fatty acid was removed, the 
deoxidation deordorization distillate (iodine number: 308) made into 65 - 80 % of the weight of 
FUKUWAREN concentration was hydrogenated under pressurization heating, and the water garnish 
(iodine number: 0.5, 65 - 80 % of the weight of squalane concentration) was obtained to it. 600g of this 
water garnish was mixed with 200g isopropyl alcohol, and 200g (the 1st class of reagent) of ureas was 
added. Often mixing, it heated, the temperature up was carried out to 70 degrees C, and mixing was 
continued as it was for 1 hour, and it cooled slowly so that it might fall 5 degrees C at a time to 25 
degrees C after that in 1 hour. After becoming 25 degrees C and riping for 2 hours, the crystal was 
carried out the ** exception and removed. The obtained filtrate was put and separation removal of the 
isopropyl alcohol was carried out, and the concentrate which remained was rinsed, it dehydrated, and 
540g of vegetable squalane concentrates of the ORIBU origin was obtained. The squalane purity in this 
concentrate (based on a gas-chromatography measuring method) was 93%, and it did not lose a fluidity, 
without having also set at -45 degrees C, and having deposited and a nebula crystal solidifying. 
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Moreover, there was no odor and they were tasteless and colorlessness. 

[0020] Hydrogenation of the distillate (iodine number: 270) which carried out thin film distillation under 
reduced pressure of 170-190 degrees C and 5-70Pa, and obtained the soybean crude oil which carried 
out the hexane extract and obtained example 2 soybean after carrying out degumming deoxidation with 
a conventional method was carried out with the conventional metiiod. It heats to 60 degrees C, adding 
lOOg of ureas and mixing [ mix ethanol 300g with 300g (iodine number: 0.8) of obtained water 
garnishes 95%, ]. After mixing as it is for 1 hour, it cooled so that it might fall 10 degrees C at a time in 

1 hoiu-, and was made 20 degrees C. After riping for 2 hours, it carried out the ** exception by the 
suitable approach. By carrying out separation removal of the solvent, the purity of the vegetable 
squalane of the soybean origin was 95%, and a fluidity was not lost, either, without having deposited 
and at least -40 degrees C of nebula and crystals solidifying. Moreover, there was no odor and they were 
tasteless and colorlessness. 

[0021] Hydrogenation of the deoxidation deordorization distillate (iodine number: 270) which processed 
example 3 rice bran oil like the example 1, and obtained it was carried out with the conventional 
method. 600g (iodine number: 0.3) of obtained water garnishes was dissolved in 600ml benzene, and 
400g of ureas was added. It heats to 60 degrees C, often mixing. After mixing as it is for 1 hour, it 
cooled so that it might fall 5 degrees C at a time in 1 hour, and was made 20 degrees C. After riping for 

2 hours, the crystal was carried out the ** exception. The benzene of the obtained filtrate was distilled 
off and 420g of vegetable squalane concentrates of the rice bran origin was obtained. The purity of this 
vegetable squalane was 98%, there is no deposit of nebula, solidification, and a crystal and at least -45 
degrees C of fluidities were not lost, either. Moreover, there was no odor and they were tasteless and 
colorleissness. 

[0022] Example of comparison 1 example 1 was altogether operated in ordinary temperature. Although 
obtained, purity (based on a gas-chromatography measuring method) is 83%, and produced nebula at -20 
degrees C. 

[0023] In actuation of example of comparison 2 example 1, cooling was processed at 45 degrees C at a 
stop and this appearance. The purity of the obtained squalane is 76% and produced nebula at -20 degrees 
C. . 

[0024] In actuation of example of comparison 3 example 1, isopropyl alcohol was not added but it 
processed similarly. The purity of the obtained squalane is 70% and produced nebula at -20 degrees C. 
[0025] In actuation of example of comparison 4 example 2, lOg added and water was processed 
similarly. The purity of the obtained squalane is 68% and was soHdified at -10 degrees C. 
[0026] 200g (iodine number: 308) of obtained deoxidation deordorization distillates (a steam topping or 
170-190 degrees C, and 5-70Pa) which carried out bottom thin film distillation of reduced pressure was 
mixed with lOOOg isopropyl alcohol for the olive oil which pressed oil with example 4 conventional 
method by reduced pressure of 230-250 degrees C and 266-1064Pa, and 200g (the 1st class of reagent) 
of ureas was added. After heated, having carried out the temperature up to 70 degrees C, having 
continued mixing as it was for 1 hour, having cooled slowly so that it might fall 5 degrees C at a time to 
15 degrees C after that in 1 hour, and continuing mixing at 15 degrees C for fijrther 2 hours, often 
mixing, the depositing crystal was carried out the ** exception and removed. The obtained filtrate was 
put, separation removal of the isopropyl alcohol was carried out, rinsing dehydration of the oil which 
remained was carried out, and 140g of vegetable squalene concentrates was obtained. Hydrogenation of 
this was carried out with the conventional method, and it considered as the squalane concentrate. The 
squalane purity in this concentrate was 92%, and it did ndt lose a fluidity, without having also set at -40 
degrees C, and having deposited and nebula and a crystal solidifying. Moreover, there was no odor and 
they were tasteless and colorlessness. * 

[0027] 500g (iodine number: 270) of deoxidation deordorization distillates which processed example 5 
rice bran oil like the example 4, and obtained it was dissolved in lOOOg benzene, and 500g of ureas was 
added. After heating to 60 degrees C and continuing mixing as it was for 1 hour, often mixing, it cooled 
so that it might fall 5 degrees C at a time in 1 hour, and was made 15 degrees C. After continuing 
mixing at 15 degrees C for further Z hours, the crystal was carried out the ** exception. The benzene of 
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the obtained filtrate was distilled off and 280g of vegetable squalene concentrates was obtained. 
Hydrogenation of this was carried out with the conventional method, and it considered as the squalane 
concentrate. The piirity of the squalane in this concentrate was 94%, there is no deposit of nebula, 
solidification, and a crystal and at least -40 degrees C of fluidities were not lost, either. Moreover, there 
was also no odor and they were tasteless and colorlessness. 

[Effect of the Invention] By the approach of this invention, hydrogenation of the squalene contained in 
vegetable oil and fat or a deoxidation deordorization distillate can be carried out, it can consider as 
squalane, and the colorless, odorless squalane of a high grade can be easily obtained firom the impurity 
with which the squalane, the chemical structure, and the physical properties which are intermingled in a 
distillate are similar. In addition, the approach of this invention is easy equipment which needs neither a 
proof-pressure container nor a special cooling system, is yery simple actuation and can be enforced 
comparatively efficiently in a short time. 
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mbmmxiii-ytmmm<omziii99&miWj:i^. 
mnm^j:miixi>x\>\ 
[0012] ztiizftLx. B ) ^m^nb-rizm 
mxiii-mmjiStm-thim-ii, ^m^<7)±.fiim 

SJK) b:^if^Uyb^mxiii-mm^zXh^m 

mm^. :^i^vyybmmmmm<ommmmt 

$*%Tt&OT\ A) aj: oil, i^'J^m(0^i>t<D 
b^j:h, 

[0013] *?6Bfl^Ct}V^T , Ao 

yy-itstit^m^. yhy?k. mt^mJk. 7y^a-;^ 
xxTJ\^mi}<\.^-nxi>mmx'^ . ^(om-^^m 

mmm3:xT)vmmm\i..mizmifif>*). 
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4 

^n^mmm-h'o. TJi^^-ji^mm. mzc 

«tttJ:<^r<. tfzf^&VJbtiii. fSmr^xifi:^^ 

<. ttzmmm:ixhm±iz':>^j:f)^h, -miz. 
mm<^s&icntxo. 2-1 oo©<ofiWH**jiaT'j) 

•3. i^izo. 3~i Of&e«<^)fiM*«iff* tv\ 

[ 0 0 1 4 ] Jitc, «*XJ4f-^mt IXli. tPIEcO 

mti^mx'^?>. mm^^-^mmtomAii. mmiz 

jf. T^micomfj^yt^iznhix-mmmmm^ 

<, Bmif::i>:'s^'7^ymmiznmtim<mT 
im<. ^c7)mmi. mmm&iziPiLxo. 2-^20 . 

[0015] i>i>^mmxiii-:^m!mii. mmb^ 
mmbmxiii-mmimf^izxiiimiz. Rm 

itmmxumbmmib. Mmm/mx-t, i>-'o 
^yryf-iWo. XT-yi'xmxiii^^x'^^-y 
ymsFmmT^hmm izii^A.vmm^tunii\,^ 
3i«, mi:^mmmzmm^j:\^uim^^m 
miz. ^mx\i.i-^^mi:m[tt?>(Dmt iw tzfi 
L. ,mi^(omii>&mmizmuj:^\ 

[0016] m^ff)m. wimmmmxiii-t 
mitiiji,^. mnximb 0 v^^ifih. «sxi44 0 

~12 0'C, »*L<t45 0~8 0\:t'^i})-ig-^$1J- 
^. Itm^-^^ixfi^ibiimiVXIi^h. ^^<^b)^ 

m-ti. \^mhmi. 0-35-0, ntL<\t5-~ 
2 5^. ^mzm-mut2'^ \ mL<\i 
4~ioii*ra-c*)i.. 

[0017] ^mx:mmm\i. mmmmi^ 
\,z$^<<r)mm/^i^^-thim^j:mMX'hh<r>x\ 

Wm^zxy^^yi-mSiX'Wl^i>^z{i. mbt 

tLv\ nmr^'oxhm:\t^hixti}K m^mm 

<.X^Vy yt:Wm\,zmkV Xob -^Jf , 
ir^*^ ia«*4 0'CfiLhfJ$a]2:i»TttHf, 

t(^<r)—oX'hh> Mmc^^mi. m%X\i^i:'Siimff) 

mmb^J:^. 

[ 0 0 1 8 ] icoj: d «3RX{4^3r.i^S!5 
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[00 191 

Eat J: 0#^}ftL3t:tU7"jiS: 2 3 0-2 5 ox;, 2 6 
6- 1 0 6 4 P a<OSff-C*ISSl h -/ tTV^^, Xli 1 7 
0~19 0-C. 5-7 0Pa£OmE-ra[)mSLTf#it 

om&%t Ltimmimm (b^mb -.so a) 
t , MEMnTvyummfi Lx . ^iiwm { 3 ^mm : 20 

0.. 5. x^'77>iaK6 5~80«ft%) vl 

o*aS!t5!)6 0 0 g $• 2 0 0 g<7)^ vrnf ;i^r;i^3-;p 
tS^L. iSS (^IM) 20 0gS:»t!t. J:< 

0**lS^^«Jft, -^-coa. 2 5'CtlTll^t5'C-:^ 

jg-caio, -4 5x:tct3v^-ctasiKfi<o«fa5> ©ftt 

[00201^<5y2 

±a.i:^^-^ymiiilxmzizS.mmi . ^I,ZX*)K 
^J^imit^m. 1 7 0-1 9 0r, .5~7 0PaiOM 
ffT. ff^SL-Ctt/ctai!^ ( a-^^fiffi : 2 7 0 ) Sr 

astc J: o^^Ljt. ni^titzTH^o^mm -. o. 

8) 300gt95%X:J'y-;U300sS:S-^L, 40 
S 1 0 0 g S-»L.Tii-^t^**4> 6 OX:*TllDl»-t 

l^-f-o**ii^LJtf^, if^izi OV-rS^r 
*<SJ:^tc}$a]L, 2 0"C{cU>:. 2i^raifyStJtf*, 

jia^r:^t-raijuc. mmi:mmtx:k3.mc^ 
■mm.:^if'7^y<mmi9 5%x'f>*). -4 0'CTt 

[00 2 1]||»Si533 

mtij^mimm 1 1 mizm ixmzmmmm 

iftO-^SRa: 270) S:«ffitCj:"9*aSLJt. 50 
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t:yi<^ {B^m- 0.3) 6 00gi&6 0 0iDicO'<i 

y-^yizmmi. ^^Aoos^mMit:. j:<m^u 
^j:ti^(>6 0'ctx'mm-th, mmi(r>ttM.-^i.fz 
mr^tsr^oTJi^siatJ^aiL. 20'cfcL 
tz. immttztk. mmMtz. ni^iitim 

coKy-^y 5:®* U-c *<<j*>**<7)fi!Hjttx ^vyym 

im)420gmt:, :L<nmi&iX^v^y<mmi9 
8%T'*o. -4 srfteji, isib, i^^o^aiti^ 

"ft, ^Xh-yfz, 
[00221 itISfWl 

mm\<nw(^-^'kx'm^x'^'>fz, '^t^fitz\,<rxm 
fto, -2ox;t'ejB^4t^. 

[00231 it«S£e^2 

%w^\<r)W(^\zii\^x. )^m45'c^z±)h. wmz 
mx^tz. \%hh.fzx'?vvy<7mmti h%x'W . 

-2 0'C-ceS2:4tyt. 

[0 0 24 1 J:b«J«?y3 

%mS^\<nmf-^zii\\X. y7-oe;i^r;U3-;i'SraS 

7O%T*)0. -2 0t:-ca}SSr4t.;t, 
[00251 JWJ4 

^iiS«?!l2cOiimcfc><^T, 7K5-1 Og^DtT, |5I«(C 

«yiLfe. ^iii\fz.x^v^y<nm.\t^^%x:M . 

- 1 O-CT'll^ttJt. 
[00261 Ilififi^4 

mtJ: Of«*L/t:t U rjtfiS- 2 3 0-2 5 O-C, 2 6 
6~ 1 0 6 4 P aO^ffiTvK^ b -y ty/, JUi 1 7 
0-1 9 0-0. 5-7 0Pa<^JSET^)^®LT#^ 
IKiyBt^®ai!t5!l ( H-^^filii :308)200gS:, 10 

0 0 go>f yrot/ur^unwufcs^L, ssg 

1®) 20 0gWaL^. J:<iS^L=5r*^%. JflSftL 

X. 7ox;ai-c#sL, m0-e<o^^ii-&«-i^(t, -e 

<Ofi, 1 5X:t-Cli^lSIt5X;^oT*«SJ:dtt9>o< . 

•5?^aiL, 1 5X;T'Mt2l^^iS^&m^cf*- WtiJL 

Wf.\.xwm.x9vvymm \ AO z-knfz. z.k 

^'t'0;^^'75>|ifiJK<i:9 2%'CJ>'5, -4 0X:fcfe 

[00 271 HJfifi^S 

{B^^m-. 27 0) 5 00gSrl OOOgO'O-fe' 
V{=jS»L, «Sg5 0 0gS:^PLit. J:<m^L^:*i 

4) 6 or^TJigSi t> -S-o** 1 i^iSir^ggft^a. 

1 l^t 5iC^oT*<* sk 0 iz^mt. 1 S-Ct LJt. 
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1 5'cx'Wiz2^m'^mwzm. »s^^rs')t^. 



8 



^^^^\zm:thx^v=7y>:.mmm.mi'(!L 



^uyY^-^y<r)WL% 



(51) Int. CI. 6 
CUB 3/02 
7/00 
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CUB 7/00 
BOIJ 23/74 
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